. FTIR spectra for: (a) MBA-free PAA and (b) MBA-crosslinked PAA hydrogels prepared at a uniform MBA:AA molar ratio of 0.1:1. The wavenumbers for the representative peaks are shown in cm -1 .
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B. Mechanical Testing and Evaluation of the Hydrogel Crosslink Density
To assess the effects of the monomer solution MBA:AA ratios on the hydrogel crosslink densities, mechanical testing was performed. When the parent monomer solution MBA:AA molar ratio was raised from 0.005 to 0.1:1, the hydrogel Young's modulus increased from about 10 to 400 kPa, while their fracture stress increased from about 2 to 60 kPa (see Figure S2a ). This sharp rise in the modulus and fracture strength confirmed that the crosslink density increased with the monomer solution MBA:AA ratio. Moreover, based on elasticity theory (see Section 4.4) and the swelling data in Table S1 , the crosslink concentration was estimated (from the Young's modulus values) to increase from about 0.02 to 0.14 M ( Figure S2b ). Table S1 . Initial, swollen and dried weights, and normalized equilibrium swelling ratios (Q p,s -values), of the gel samples used for the mechanical testing (mean ± standard deviation).
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C. Preparation of Gels with Alternating Crosslink Densities
The LbL approach to preparing multi-part gels was not limited to two-part devices.
The number of dissimilarly-crosslinked gel portions could be increased to any number by sequentially polymerizing more layers of monomer/crosslinker mixtures. This is illustrated in Figure S3 , which shows three and five-part gels (where the sparsely-crosslinked gel segments are clear and the densely crosslinked segments are opaque). Figure S3 . Three-part and five-part gels prepared using a 0.01:1 MBA:AA molar ratio for the sparsely-crosslinked segments and a 0.1:1 MBA:AA molar ratio for the densely-crosslinked segments.
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D. Preparation of Colloidal Chitosan/PSS Particles
To ensure that the model payload particles (i.e., colloidal polyelectrolyte complexes)
were easily detected by UV-Vis spectroscopy, these particles were prepared using relativelyhigh (≥ 0.1 wt%) parent polymer solution concentrations. Specifically, 10-mL batches of aqueous 0.3 wt% (16.3 mM in its glucosamine monomer units) chitosan and 0.1 wt% (4.8 mM) PSS solutions were prepared and adjusted to pH 4.0 using either HCl or NaOH. To form the colloidal chitosan/PSS particles, 1.6 mL of the chitosan solution was then titrated dropwise into the 10 mL PSS solution in 200 µl aliquots (with 10 min time intervals between each addition). After 10 min of equilibration at RT, the resulting particles were characterized by dynamic light scattering (DLS) using a Zetasizer Nano ZS (Malvern, UK) dynamic and electrophoretic light scattering instrument, which revealed a z-average hydrodynamic diameter (mean ± SD) of 257 ± 26 nm and a polydispersity index (PDI) 0.23 ± 0.04. An intensity-weighted size distribution of these particles (estimated via the non-negative least square fitting of the autocorrelation function) is shown in Figure S4 . Figure S4 . Intensity-weighted size distribution of the colloidal chitosan/PSS particles.
